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1
SECURING MECHANISM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority of Chinese Patent Appli-
cation No. 201320725394.8, filed on Nov. 15, 2013, the dis-
closure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a securing mechanism, more par-
ticularly to a securing mechanism that is capable of securing
an electronic device.

2. Description of the Related Art

Conventionally, when an electronic device (e.g., an optical
disc drive) needs to be mounted to a server or a personal
computer, a securing member (e.g., a screw) is often used so
as to lock the electronic device to a mounting frame of the
server or the personal computer. When applying the screw in
the locking process, a tool (e.g., a screwdriver) is required.
Therefore, mounting and dismounting processes of the elec-
tronic device are not only inconvenient but also time-consum-
ing. As a result, a tool-less securing mechanism has been
developed to improve the efficiency of mounting and dis-
mounting an electronic device.

A conventional tool-less securing mechanism is usually
secured to a mounting frame of a server, and has a securing
portion that engages separably a securing structure of an
electronic device and a press portion for a user to press so as
to disengage the securing portion from the electronic device.
When mounting the electronic device, the user first uses one
hand to press the press portion so as to move the securing
portion out of the passageway of the electronic device, then
uses the other hand to insert the electronic device into the
mounting frame, and finally releases the press portion such
that the securing portion restores to a normal position and
engages the securing structure of the electronic device,
thereby positioning the electronic device. When dismounting
the electronic device, the user must use one hand to press the
press portion to separate the securing portion from the secur-
ing structure of the electronic device, and use the other hand
to enter the mounting frame and pull out the electronic device.

However, during the mounting or the dismounting process
of the electronic device with the above-mentioned conven-
tional tool-less securing mechanism, the user must use both
hands to respectively operate the securing mechanism and the
electronic device, which is relatively inconvenient. More-
over, the user must use one hand to enter the mounting frame
so as to grab the electronic device for removal from the
mounting frame. For a server that has a complex internal
structure, it is even more difficult to locate the electronic
device and to perform the operation within the constraints of
the mounting frame. In addition, the conventional securing
mechanism generally does not fit with a variety of electronic
devices of different sizes. Therefore, there is still room for
improvement.

SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide a
securing mechanism that can facilitate mounting and dis-
mounting of an electronic device with only one hand.

Another object of the present invention is to provide a
securing mechanism which, when being operated to remove
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the electronic device from a mounting frame, does not require
a user’s hand to enter the mounting frame for grabbing the
electronic device.

Another object of the present invention is to provide a
securing mechanism that facilitates efficient mounting and
dismounting of the electronic device.

Another object of the present invention is to provide a
securing mechanism that fits with a variety of electronic
devices of different sizes.

Accordingly, a securing mechanism of the present inven-
tion is adapted for fixing at least one electronic device to a
mounting frame. The mounting frame defines an accommo-
dating space, and has a lateral plate and an opening that
communicates the accommodating space. The electronic
device is able to be inserted into or pulled out from the
accommodating space through the opening in an insertion
direction that is parallel to the lateral plate, and is formed with
at least one fixing hole that faces the lateral plate. The secur-
ing mechanism includes at least one rail unit and at least one
locking unit.

The rail unit has a first rail structure, a guiding surface, a
through hole and a first engaging structure. The first rail
structure is adapted to be fixed on the lateral plate. The guid-
ing surface is adapted to be formed at an outer end of the
lateral plate, has a flat surface portion and an inclined surface
portion arranged in the insertion direction, and is formed with
at least one pin extension slot extending substantially in the
insertion direction. The flat surface portion is parallel to the
lateral plate. The inclined surface portion extends from the
flat surface portion toward the opening and is inclined out-
wardly from the lateral plate. The through hole extends
through the lateral plate to communicate the accommodating
space, and is farther from the opening than the guiding sur-
face. The first engaging structure is adapted to be fixed on the
lateral plate.

The locking unit is mounted to the rail unit, and has a main
body, a second rail structure that is fixed on the main body, a
first flexible portion that extends from the main body toward
the opening, and a second flexible portion that extends from
the main body. The main body has a main portion and a
deformable portion that are arranged in the insertion direc-
tion, and at least one fixing pin that protrudes from the
deformable portion into the pin extension slot. The deform-
able portion extends from the main portion toward the open-
ing and abuts against the guiding surface.

The second rail structure cooperates with the first rail struc-
ture such that the locking unit is slidable in the insertion
direction between an unlocked position which is proximate to
the opening, and a locked position which is distal from the
opening. The first flexible portion is bent into the accommo-
dating space, is elastically deformable relative to the main
body, and has a first slope that faces away from the opening.
The second flexible portion is elastically deformable relative
to the main body, and has a second engaging structure that is
engageable removably the first engaging structure.

When the locking unit is at the unlocked position, the first
flexible portion extends into the accommodating space
through the through hole, the deformable portion is pushed by
the inclined surface portion of the guiding surface to deform
s0 as to move the fixing pin away from the accommodating
space, and the first engaging structure and the second engag-
ing structure are separated from each other. When the elec-
tronic device is inserted into the accommodating space, the
first flexible portion is pushed by the electronic device to
result in movement of the locking unit to the locked position,
where the first slope is pushed by the lateral plate such that the
first flexible portion deforms and leaves the accommodating
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space, where the deformable portion of the main body is
separated from the inclined surface portion and restores to
drive the fixing pin to engage the fixing hole of the electronic
device, and where the second engaging structure engages the
first engaging structure.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the present invention will
become apparent in the following detailed description of the
embodiment of this invention, with reference to the accom-
panying drawings, in which:

FIG. 1 is a perspective view of the embodiment of a secur-
ing mechanism according to this invention that secures an
electronic device in a mounting frame;

FIG. 2 is a fragmentary perspective view showing the
mounting frame and the securing mechanism;

FIG. 3 is a fragmentary exploded perspective view show-
ing the mounting frame and the securing mechanism;

FIG. 4 is an exploded perspective view showing the secur-
ing mechanism;

FIG. 5 is a fragmentary exploded partly sectional view
showing the mounting frame and the securing mechanism;

FIG. 6 is a partly sectional perspective view of the securing
mechanism, the mounting frame and the electronic device,
showing a locking unit of the securing mechanism at an
unlocked position;

FIGS. 7 to 10 are fragmentary partly sectional views show-
ing the mounting process of the electronic device to the
mounting frame;

FIG. 11 is a fragmentary top view of the securing mecha-
nism and the mounting frame, showing a second flexible
portion that is pushed by a first engaging structure to deform
during movement of the locking unit between the unlocked
position and a locked position;

FIG. 12 is a fragmentary top view that is similarto FIG. 11,
but showing a second engaging structure of the second flex-
ible portion that engages the first engaging structure when the
locking unit is at a locked position;

FIG. 13 is a fragmentary top view that is similarto FIG. 11,
but showing a press plate that is pressed to separate the second
engaging structure from the first engaging structure;

FIG. 14 is a sectional view showing the securing mecha-
nism mounted to the mounting frame with a relatively small
size; and

FIG. 15 is a sectional view showing the securing mecha-
nism mounted to the mounting frame with a relatively large
size.

DETAILED DESCRIPTION OF THE
EMBODIMENT

FIG. 1 shows an embodiment of a securing mechanism
according to the present invention. The securing mechanism
is adapted for fixing two electronic devices 11 to a mounting
frame 12. The mounting frame 12 defines an accommodating
space 121, and has a lateral plate 122 and an opening 123 that
communicates the accommodating space 121. Each of the
electronic devices 11 is able to be inserted into or pulled out
from the accommodating space 121 through the opening 123
in an insertion direction (X) that is parallel to the lateral plate
122, and is formed with two fixing holes 111 that face the
lateral plate 122 (see FIG. 6). In this embodiment, the elec-
tronic device 11 is an optical disc drive (ODD), but the con-
figuration of the electronic device 11 is not limited thereto.
The securing mechanism includes two rail units 2 that are
parallel to each other and that are spaced apart from each

10

15

20

25

30

35

40

45

50

55

60

65

4

other in a first direction perpendicular to the insertion direc-
tion (X), and two locking units 3 that are respectively
mounted to the rail units 2. Since the rail units 2 are identical
to each other in structure and the locking units 3 are also
identical to each other in structure, for the sake of brevity,
only one rail unit 2 and one locking unit 3 will be described in
the following description.

Referring to FIG. 2, FIG. 3 and FIG. 5, the rail unit 2 has a
first rail structure 21 that is adapted to be fixed on the lateral
plate 122, a guiding surface 22 that is adapted to be formed at
an outer end of the lateral plate 122, a through hole 23 that
extends through the lateral plate 122 to communicate the
accommodating space 121, and a first engaging structure 24
that is adapted to be fixed on the lateral plate 122. The first rail
structure 21 extends in the insertion direction (X), and has two
limiting plates 211 that protrude outwardly and perpendicu-
larly from the lateral plate 122. The limiting plates 211 are
parallel to each other and are spaced apart from each other in
the first direction. Each of the limiting plates 211 of the first
rail structure 21 is formed with a sliding slot 212 that extends
in the insertion direction (X). The guiding surface 22 has a flat
surface portion 221 and an inclined surface portion 222 that
are arranged in the insertion direction (X), and is formed there
through with two pin extension slots 223 that extend from the
flat surface portion 221 to the inclined surface portion 222 and
that communicates the accommodating space 121.

The two pin extension slots 223 are parallel to each other
and are spaced apart in the first direction. Each of the pin
extension slots 223 extends substantially in the insertion
direction (X). The flat surface portion 221 is parallel to the
lateral plate 122 of the mounting frame 12. The inclined
surface portion 222 extends from the flat surface portion 221
toward the opening 123 of the mounting frame 12 and is
inclined outwardly from the lateral plate 122. The through
hole 23 is farther from the opening 123 than the guiding
surface 22. Inthis embodiment, the first engaging structure 24
is an engaging plate that protrudes outwardly and perpendicu-
larly from the lateral plate 122, that is parallel to the insertion
direction (X), and that has a first engaging edge 241 opposite
to the opening 123 in the insertion direction (X). The con-
figuration of the first engaging structure 24 may vary in other
embodiments of this invention.

Referring to FIGS. 2 to 5, the locking unit 3 is mounted to
the rail unit 2, and has a main body 31, a second rail structure
32 that is fixed on the main body 31, a first flexible portion 33
that extends from the main body 31 toward the opening 123,
and a second flexible portion 34 that extends from the main
body 31. The main body 31 has a main portion 311 and a
deformable portion 312 that are arranged in the insertion
direction (X), two fixing pins 313 that protrude from the
deformable portion 312 and that extend respectively into the
two pin extension slots 223, and two protruding pieces 314
that protrude from the main portion 311 and that are parallel
to the limiting plates 211 of the first rail structure 21. The
main portion 311 and the deformable portion 312 of the main
body 31 are formed as a flat board that is parallel to the flat
surface portion 221 of the guiding surface 22. The deformable
portion 312 extends from the main portion 311 toward the
opening 123 and abuts against the guiding surface 22. Each of
the fixing pins 313 is slidable along the respective one of the
pin extension slots 223. The protruding pieces 314 are paral-
lel to and abut respectively against inner sides of the limiting
plates 211 so that the locking unit 3 is not allowed to move in
the first direction.

In this embodiment, the second rail structure 32 is a sliding
rod that extends through the protruding pieces 314 and that
has opposite end portions engaging respectively the sliding
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slots 212 of the limiting plates 211 and slidable in the inser-
tion direction (X). The second rail structure 32 cooperates
with the first rail structure 21 such that the locking unit 3 is
slidable in the insertion direction (X) between an unlocked
position (see FIGS. 6 and 7) which is proximate to the open-
ing 123, and a locked position (see FIG. 10) which is distal
from the opening 123. The first flexible portion 33 is config-
ured as a plate that extends from the main portion 311 of the
main body 31 toward the opening 123, is bent into the accom-
modating space 121, is elastically deformable relative to the
main body 31 in a second direction perpendicular to the
insertion direction (X) and the first direction, and has an
abutment edge 331 that faces the opening 123 and a first slope
332 that faces away from the opening 123.

The second flexible portion 34 extends from one of the
protruding pieces 314 of the main body 31 away from the
opening 123, is configured as a plate that has a portion sub-
stantially parallel to the one of the protruding pieces 314, and
is elastically deformable relative to the main body 31 in the
first direction. Specifically, the second flexible portion 34 has
an arm plate 341 that extends from the one of the protruding
pieces 314 in the insertion direction (X), a press plate 342 that
extends from a distal end of the arm plate 341, and a second
engaging structure 343 that is formed on the arm plate 341.
The second engaging structure 343 is engageable removably
the first engaging structure 24 such that the locking unit 3 is
not allowed to move in the insertion direction (X) toward the
opening 123 when the second engaging structure 343 is
engaged with the first engaging structure 24. In this embodi-
ment, the second engaging structure 343 is a protruding block
that protrudes from the arm plate 341 of the second flexible
portion 34, and that has a second engaging edge 344 abutting
against the first engaging edge 241 when the locking unit 3 is
at the locked position, and a second slope 345 opposite to the
opening 123 and abutting slidably against the first engaging
structure 24 during movement of the locking unit 3 from the
unlocked position to the locked position. The press plate 342
is substantially perpendicular to the arm plate 341, is slightly
inclined away from the opening 123, and is formed with a
press surface 346 that is opposite to the opening 123.

Referring to FIGS. 6 and 7, to mount the electronic device
11 to the mounting frame 12, the electronic device 11 is
inserted in the insertion direction (X) into the accommodating
space 121 through the opening 123. Before the electronic
device 11 contacts the locking unit 3, the locking unit 3 is at
the unlocked position. At this time, the first flexible portion 33
extends into the accommodating space 121 through the
through hole 23 (see FIG. 3), the deformable portion 312 of
the main body 31 is pushed by the inclined surface portion
222 of'the guiding surface 22 to deform so that the fixing pins
313 (only one is shown in FIG. 7) are moved away from the
accommodating space 121, and the first engaging structure 24
and the second engaging structure 343 are separated from
each other in the insertion direction (X).

Referring to FIGS. 7 to 10, as the electronic device 11 is
further inserted into the accommodating space 121 and con-
tacts the locking unit 3, the abutment edge 331 of the first
flexible portion 33 is pushed by a side of the electronic device
11 away from the opening 123 to result in movement of the
locking unit 3 toward the locked position in the insertion
direction (X). During the movement, the first slope 332 of the
first flexible portion 33 is pushed by a hole-defining edge of
the lateral plate 122 that defines the through hole 23 (see FIG.
3) such that the first flexible portion 33 deforms and leaves the
accommodating space 121 through the through hole 23.
Meanwhile, the deformable portion 312 of the main body 31
is gradually separated from the inclined surface portion 222,
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and restores to drive the fixing pins 313 (only one can be seen
in each of FIGS. 7 to 10) to abut slidably against a lateral
surface of the electronic device 11. Simultaneously, the sec-
ond slope 345 of the second engaging structure 343 is pushed
by the first engaging structure 24 (see FIG. 11) so that the arm
plate 341 of the second flexible portion 34 deforms elasti-
cally.

When the electronic device 11 continues to enter the
accommodating space 121 until the locking unit 3 is at the
locked position, the fixing pins 313 of the locking unit 3
engage respectively the fixing holes 111 (only one can be seen
in FIG. 9) of the electronic device 11 so that the electronic
device 11 is secured to the locking unit 3 through the fixing
pins 313. When the locking unit 3 is at the locked position, the
second slope 345 of the second engaging structure 343 is
separated from and is no longer pushed by the first engaging
structure 24 such that the arm plate 341 of the second flexible
portion 34 restores to result in engagement between the first
engaging edge 241 of the first engaging structure 24 and the
second engaging edge 344 of the second engaging structure
343 (see FIG. 12). The locking unit 3 is therefore not allowed
to move in the insertion direction (X) toward to the opening
123 so that the electronic device 11 is locked and is prevented
from escaping from the accommodating space 121 through
the opening 123.

Referring to FIG. 13, when removing the electronic device
11 from the mounting frame 12, a user just has to press the
press surface 346 of the press plate 342 of the second flexible
portion 34 so as to deform elastically the arm plate 341 and to
separate the second engaging edge 344 of the second engag-
ing structure 343 from the first engaging edge 241 of the first
engaging structure 24. The locking unit 3 can then move to the
unlocked position, during which the fixing pins 313 (see F1G.
4) drive the electronic device 11 to move outwardly of the
mounting frame 12 through the opening 123 in the insertion
direction (X). When the locking unit 3 is back at the unlocked
position, the deformable portion 312 deforms to move the
fixing pins 313 away from the fixing holes 111 (see FIG. 6) of
the electronic device 11 so that the electronic device 11 is no
longer engaged with the locking unit 3 (see FIG. 7) and can be
pulled out easily from the accommodating space 121.

Referring to FIGS. 14 and 15, since the securing mecha-
nism secures the electronic device 11 via the engagement
between the fixing pins 313 (only one is shown) and the fixing
holes 111 (only one is shown) of the electronic device 11, the
electronic devices 11 with different sizes can all be secured to
the mounting frame 12 via the securing mechanism as long as
each of the electronic devices 11 is formed with the fixing
holes 111 that are engageable with the fixing pins 313 of the
securing mechanism.

To sum up, since the locking unit 3 is slidable in the
insertion direction (X) and the first flexible portion 33 extends
into the accommodating space 121, when the electronic
device 11 is inserted into the accommodating space 121, the
first flexible portion 33 is pushed by the electronic device 11
to move the locking unit 3 to the locked position so as to
secure the electronic device 11. Therefore, the mounting pro-
cess ofthe electronic device 11 can be done by using only one
hand. Moreover, when removing the electronic device 11,
since the fixing pins 313 are inserted respectively into the
fixing holes 111 of the electronic device 11, the locking unit
3 drives the electronic device 11 to protrude from the accom-
modating space 121 as the locking unit 3 moves to the
unlocked position. Therefore, removing process of the elec-
tronic device 11 can also be done efficiently by using only one
hand. Moreover, since the securing mechanism secures the
electronic device 11 via the engagement between the fixing
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pins 313 and the fixing holes 111 of the electronic device 11,
electronic devices 11 with different sizes can all be secured to
the mounting frame 12 as long as each of the electronic
devices 11 is formed with the fixing holes 111. As a result, the
objects of the present invention can be accomplished.

While the present invention has been described in connec-
tion with what are considered the most practical embodiment,
it is understood that this invention is not limited to the dis-
closed embodiment but is intended to cover various arrange-
ments included within the spirit and scope of the broadest
interpretation and equivalent arrangements.

What is claimed is:

1. A securing mechanism adapted for fixing at least one
electronic device to amounting frame, the mounting frame
defining an accommodating space, and having a lateral plate
and an opening that communicates the accommodating
space, the electronic device being able to be inserted into or
pulled out from the accommodating space through the open-
ing in an insertion direction that is parallel to the lateral plate,
and being formed with at least one fixing hole that faces the
lateral plate, said securing mechanism comprising:

at least one rail unit having

a first rail structure that is adapted to be fixed on the
lateral plate,

a guiding surface that is adapted to be formed at an outer
end of the lateral plate, that has a flat surface portion
and an inclined surface portion arranged in the inser-
tion direction, and that is formed with at least one pin
extension slot extending substantially in the insertion
direction, said flat surface portion being parallel to the
lateral plate, said inclined surface portion extending
from said flat surface portion toward the opening and
being inclined outwardly from the lateral plate,

a through hole that extends through the lateral plate to
communicate the accommodating space, and that is
farther from the opening than said guiding surface,
and

a first engaging structure that is adapted to be fixed on
the lateral plate; and

at least one locking unit mounted to said rail unit, and

having

a main body that has a main portion and a deformable
portion arranged in the insertion direction, and at least
one fixing pin protruding from said deformable por-
tion into said pin extension slot, said deformable por-
tion extending from said main portion toward the
opening and abutting against said guiding surface,

asecond rail structure that is fixed on said main body and
that cooperates with said first rail structure such that
said locking unit is slidable in the insertion direction
between an unlocked position which is proximate to
the opening, and a locked position which is distal
from the opening,

a first flexible portion that extends from said main body
toward the opening, that is bent into the accommodat-
ing space, that is elastically deformable relative to
said main body, and that has a first slope facing away
from the opening, and

a second flexible portion that extends from said main
body, that is elastically deformable relative to said
main body, and that has a second engaging structure
being engageable removably said first engaging struc-
ture;

wherein, when said locking unit is at the unlocked position,

said first flexible portion extends into the accommodat-

ing space through said through hole, said deformable
portion deforms to move said fixing pin away from the
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accommodating space, and said first engaging structure
and said second engaging structure are separated from
each other; and

wherein, when the electronic device is inserted into the

accommodating space, said first flexible portion is
pushed by the electronic device to result in movement of
said locking unit to the locked position, where said first
slope is pushed by the lateral plate such that said first
flexible portion deforms and leaves the accommodating
space, where said deformable portion of said main body
is separated from said inclined surface portion and
restores to drive said fixing pin to engage the fixing hole
of'the electronic device, and where said second engaging
structure engages said first engaging structure.

2. The securing mechanism as claimed in claim 1, wherein
said main portion and said deformable portion of said main
body are formed as a flat board that is parallel to said flat
surface portion of said guiding surface, said first flexible
portion being configured as a plate, extending from said main
portion of said main body toward the opening, bent into the
accommodating space, and further having an abutment edge
that faces the opening.

3. The securing mechanism as claimed in claim 1, wherein
said first rail structure has two limiting plates that protrude
outwardly from the lateral plate, said limiting plates being
parallel to each other and being spaced apart from each other
in a direction perpendicular to the insertion direction, said
main body of said locking unit further having two protruding
pieces that are parallel to and that abut respectively against
inner sides of said limiting plates so that said locking unit is
not allowed to move in the direction perpendicular to the
insertion direction.

4. The securing mechanism as claimed in claim 3, wherein
each of said limiting plates of said first rail structure is formed
with a sliding slot that extends in the insertion direction, said
second rail structure being a sliding rod that extends through
said protruding pieces and that has opposite end portions
engaging respectively said sliding slots and slidable in the
insertion direction.

5. The securing mechanism as claimed in claim 3, wherein
said second flexible portion extends from one of said protrud-
ing pieces away from the opening, and has at least a portion
substantially parallel to the one of said protruding pieces.

6. The securing mechanism as claimed in claim 5, wherein
said second flexible portion further has an arm plate that
extends from the one of said protruding pieces in the insertion
direction, and a press plate that extends from a distal end of
said arm plate, that is substantially perpendicular to said arm
plate, that is slightly inclined away from the opening, and that
is formed with a press surface opposite to the opening.

7. The securing mechanism as claimed in claim 6, wherein:

said first engaging structure is an engaging plate that pro-

trudes outwardly from the lateral plate, that is parallel to
the insertion direction, and that has a first engaging edge
opposite to the opening; and

said second engaging structure is a protruding block that

protrudes from said arm plate of said second flexible
portion, and that has a second engaging edge abutting
against said first engaging edge when said locking unit is
at the locked position, and a second slope opposite to the
opening.

8. The securing mechanism as claimed in claim 1, wherein:

said guiding surface is formed with two of said pin exten-

sion slots that are parallel to each other and that are
spaced apart from each other in a direction perpendicu-
lar to the insertion direction; and
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said main body of said locking unit has two of said fixing
pins that respectively protrude into said pin extension
slots.

9. The securing mechanism as claimed in claim 1, com-
prising a plurality of said rail units that are parallel to each 5
other and that are spaced apart from each other in a direction
perpendicular to the insertion direction, and a plurality of said
locking units that are respectively mounted to said rail units.

#* #* #* #* #*
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